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Etheostoma grahami
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— Rules (sort of): Marine forms are permanent and
functioning within a freshwater system.



Not accepted: sharks, stingrays, ladyfish, tarpon,
anchovy, et al.
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those introduced, if v
— Dropped (EX) Rudd and Yellow Perch

— Added (EX) Bighead Carp, Variable Platyfish
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— 172 (

— 24 (12%) non-native

— Hubbs et al. (2008): 268 species (177 that spend
all or a significant portion of their life in
freshwater); 25 non-native
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* By drainage basin



DRAINAGE BASIN KEYS (CYPRINIDAE)

Texas State University
Department of Biology/Aquatic Station
San Marcos, Texas 78666

May 27, 2014

BASIN

Brazos River

Canadian River

Colorado and Lavaca Rivers
Guadalupe and San Antonio Rivers
Nueces River

Red River

Rio Grande River

Sabine and Neches Rivers

Trinity and San Jacinto Rivers
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Used to describe...
— Evolutionary patterns
— Ecology patterns

Conservation!

Endemi
ndemics

exico
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 Updated T&E list (though not perfect)...
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Amistad

Gambusi

— Extirpated: Bluntnose Shiner (usrwsises), Cutthroat
Trout
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— Collectively: 62 (36%) “imperiled fishes of Texas”

— Minus those with limited distributions only...
¢ 16 (9%)
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Threats:

Society Needs
-Industry -Irrigation
-Municipality -Flood control

' } :

Reservoir Water Withdrawals/ Sport Fishing/
Construction Dewatering Biotic Controls

; ! !

Non-Native
Introductions

Altered Flow Regime Fragmented Riverscape

v

Water Quality Flow Patch Dispersion Introgression Competition Host/Parasite
Limited Limited Limited Limited Limited Limited Limited

1

Direct Indirect
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Rangewide Survey of the Introgressive Status of Guadalupe
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FIGURE 1. Texas localities sampled that encompass the native and introduced range of Guadalupe Bass. Circles indicate sites where no genetic influence of
Smallmouth Bass was found, and triangles indicate sites where genetic influence of Smallmouth Bass was found.
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with Distribution of Burrhead Chub in Subtropical Streams
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RIVER RESEARCH AND APPLICATIONS
River Res. Applic. (2014)

Published online in Wiley Online Library
(wileyonlinelibrary .com) DOI: 10,1002/ ma. 2852

HISTORICAL CHANGES IN FISH ASSEMBLAGE COMPOSITION FOLLOWING WATER
QUALITY IMPROVEMENT IN THE MAINSTEM TRINITY RIVER OF TEXAS

1. S. PERKIN®**¥ AND T. H. BONNER®

* Deparmment of Biology, Tennessee Technological University, Cookeville, Tennessee, USA
¥ Deparmment of BiologwAguatic Station, Texas State University=San Marcos, San Marcos, Texas, USA

ABSTRACT

The Clean Water Act of 1972 is credited with improving water quality across the USA, although few long-term smdies tracking hydrologic,
chemical, and biological responses to cleanup efforts exist The Trinity River of Texas was plagued by poor water quality for more than a
century before passage of legislation to reduce point source pollution from the Dallas—Fort Worth (DFW) Metroplex. We racked changes
in components of flow regime; concentrations of ammonia, nitrate, phosphorus, and biechemical oxygen demand (BOD); and fish assem-
blage composition in three mainstem reaches during a 40-year period (1968-2008) following implementation of a large-scale cleanup initia-
tive. Results suggest little change in flow regime components such as magnitude, timing, and rate of change among the three reaches during
19682008, Concentrations of water quality parameters declined through time and with greater distance from DWF, including the lowest
concentrations in the reach downstream of a mainstem reservoir (Lake Livingston ). Fish assemblage composition shifts correlated with atten-
uated nutrent and BOD concentrations, and species richness generally increased among all reaches. Native and intolerant fishes consistentdy
increased through time among all three reaches, although lentic and non-native species also increased downstream of Lake Livingston. Our
findings suggest a revitalization of the Trnity River fish assemblage associated with reduced nutrient pollution in DFW (even among distant
reaches) and also illustrate potential confounding factors such as stream impound ment and continued nutrient deposition that likely preclude
complete recovery. Copyright © 2014 John Wiley & Sons, Lid.

KEY WoRrDS flow regime; water quality: nutrient pollntion; fish assemblage
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« SBIII BBEST (HEFR), BBASC, TCEQ Standards

— Goal: maintaining a sound ecological environment



High Flow Pulses
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Ruppel, Vaughn et al.
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Table 4.1-15. GSA BBASC Environmental Flow Regime
Recommendation - Guadalupe River at Cuero”

Qp: 24,700 cfs with Average Frequency 1 per 2 years
Regressed Volume is 406,000
Duration Bound is 64

Qp: 8,870 cfs with Average o: 2,

Qp: 4,610 cfs with Average
Frequency 1 per season

110 cfs with Average Qp: 5,200 cfs with Average
Frequency 1 per season a Vol 3 Frequency 1 per season Frequency 1 per season
Regressed Volume is 55,300 ""“ o:o_ = Regressed Volume is 19,300 Regressed Volume is 54,700

’

Duration Bound is 26 Daratics Be is 32 Duration Bound is 17 Duration Bound is 23




e Base Flow Assessment

* Craig et al.

High Flow Pulses

-~ . Base 2 1 1 |
bubSlSltl:le‘ |:'|u“- Per SeaA%0N per season per vear per 2 Year

Discharge

Species Richness
Spring Fishes

Relative Abundance (

Discharge (cms)

Spring-associated Fishes
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Adult fish fee condition

Habitat (%LWD, % veg, embeddedness)

Riparian vegetation, bay communities



